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x-archive-meta-description: Seismic Microzonation of Ground Motion in Southwestern Colorado using GIS and S-Factor AnalysisThesis directed by Professor Nien-Yin ChangAbstractEarthquakes worldwide accounted for more than $300 billion in damage and over 21,000 lives in 2011 (USGS, 2011).That year saw one of the worst earthquakes ever in Sendai Japan of an earthquake of Mw 9 and produced a tsunami wave that caused unprecedented damage along the eastern coastline of Japan (USGS, 2011).  Advances in satellite imagery, GIS software, and computer capabilities have forwarded our ability to monitor, predict, and plan for the devastating toll that earthquakes frequently ravage on many parts of the world.Over the past 100 years, our understanding of the propagation of earthquakes through the earth's crust has vastly improved.  Monitoring stations worldwide have recorded earthquake events in ways that have not been accomplished before. Today we have more data about seismic waves and how they propagate through various geological structures, which has reframed our concept about the complexity of these seismic waves.The ICBO, or International Conference of Building Officials, introduced the Uniform Building Code in the 1990's that gave  us a reliable prediction classification system that would not tell us where or how strong an earthquake would be, but would tell us wherethe worst damage would be likely to occur during an earthquake event.  With the introduction of S-Factor or Site Coefficients, this classification system allows for the designation of certain wave amplification factors based on soil and geological conditions of various earthquake prone areas.The past 20 years also have seen significant improvements in GIS software that enables the modeling of various natural phenomena in ways possible that were heretofore unseen. Utilizing raster computing methods described in this study, this work develops a seismic hazard risk model, also known as a seismic microzonation model, capable of providing information on areas of significant ground motion danger during an earthquake in various regions of Southwestern Colorado. The maps and data produced in this work are for regional and hazard planning purposes, and are not intended to be utilized for engineering or structural design.
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